The problem of effective supercavitating (SC) 
⁄ along the radii of the blade, we find the coefficient of static pressure in the first approximation.
The next step in calculation of the SC-pump is to define the spatial characteristics of the blade grid for the given radius, which would ensure maximum value of the quality � � � � � � ⁄ for the load on the radius, obtained in first stage, and taking into account the conditions of strength.
The study dealt with the SC-grid made of the following profiles: flat plate; low wrap profile � � � � � � 0,0� ⁄ ; circle's arch profile ( � � � 0,0�); concave profile, described by an equation of second, third and fifth order (� � � 0,0�); profile with square load allocation (� � � 0,1). Ranges of parameters for calculation were chosen as follows: relative length of the cavity � � � � � � � � ⁄ � 1,� � 20 (length to width ration); relative curvature of profiles � � � 0 � 0,1 ; relative grid density � � � 0,� � 1,� ⁄ ; stem angles gratings � � 10 � ���; angles of attack � � 0 � 20�. In Fig. 1, 2 and 3 show the hydrodynamic characteristics of SC-grids for flat plates and curved profiles with a rectangular distribution of pressure along the chord � � ��� � ⁄ , � � , � � �. Here � � -the static pressure coefficient;
Load Distribution
Calculation algorithm of SC-pumps is based on the solution of a supercavitating flow around a blade's element or equivalent flat blades grid [3] . In the first stage of the design of a rotary equipment, the best load allocation along the blade's radii is calculated. This factor would ensure the required net head with minimal energy losses.
The best load allocation along the axis of a real SC-pump's blade is found by the formula obtained by the method of successive approximations: where � � � � � � � ⁄ -the relative pace at the pump's inlet; � � , � � -the axial and circumferential speed of fluid relative to an element of the blade at the pump's inlet; � �� � , � �� � -the axial and circumferential speed at the blades (см. рис. 1). By integrating these values �� ��� ⁄ along the radii of the blade, we find the coefficient of static pressure in the first approximation.
The study dealt with the SC-grid made of the following profiles: flat plate; low wrap profile � � � � � � 0,0� ⁄ ; circle's arch profile ( � � � 0,0�); concave profile, described by an equation of second, third and fifth order (� � � 0,0�); profile with square load allocation (� � � 0,1). Ranges of parameters for calculation were chosen as follows: relative length of the cavity � � � � � � � � ⁄ � 1,� � 20 (length to width ration); relative curvature of profiles � � � 0 � 0,1 ; relative grid density � � � 0,� � 1,� ⁄ ; stem angles gratings � � 10 � ���; angles of attack � � 0 � 20�. In Fig. 1, 2 and 3 show the hydrodynamic characteristics of SC-grids for flat plates and curved profiles with a rectangular distribution of pressure along the chord � � ��� � ⁄ , � � , � � �. Here � � -the pressure generated by the SC-pump;
The study dealt with the SC-grid made of the following profiles: flat plate; low wrap profile � � � � � � 0,0� ⁄ ; circle's arch profile ( � � � 0,0�); concave profile, described by an equation of second, third and fifth order (� � � 0,0�); profile with square load allocation (� � � 0,1). Ranges of parameters for calculation were chosen as follows: relative length of the cavity � � � � � � � � ⁄ � 1,� � 20 (length to width ration); relative curvature of profiles � � � 0 � 0,1 ; relative grid density � � � 0,� � 1,� ⁄ ; stem angles gratings � � 10 � ���; angles of attack � � 0 � 20�. In Fig. 1, 2 and 3 show the hydrodynamic characteristics of SC-grids for flat plates and curved profiles with a rectangular distribution of pressure along the chord � � ��� � ⁄ , � � , � � �. Here � � -reverse quality of the SC-profile and composition of the grid (first approximation);
The best load allocation along the axis of a real SC-pump's blade is found by the formula obtained by the method of successive approximations:
where � � � ��� �� � � -the static pressure coefficient; � � � �� � � �� -the pressure generated by the SCpump; � � � � � � � 0,0�� � 0,100 ⁄ -reverse quality of the SC-profile and composition of the grid (first approximation); � � � � � �� � , � � , � � , �, � � -amendment to the limited number of blades; �� � � � ⁄ -relative radius of the blade; � , � -the current and the outer radius of the blade respectively; � � -the angle of entry of the relative speed with influence of the inductive speed (��� � � � � � ⁄ see Fig. 1 ); � � � � �� � �� ⁄ -the relative gap;�� �� , � �� -square of the channel and SCimpeller respectively; � � ��� � , � � , � � � -the Lagrangian coefficient obtained from the solution of variational problem, which computed by the formula:
where � � � � � � � ⁄ -the relative pace at the pump's inlet; � � , � � -the axial and circumferential speed of fluid relative to an element of the blade at the pump's inlet; � �� � , � �� � -the axial and circumferential speed at the blades (см. рис. 1). By integrating these values �� ��� ⁄ along the radii of the blade, we find the coefficient of static pressure in the first approximation.
The study dealt with the SC-grid made of the following profiles: flat plate; low wrap profile � � � � � � 0,0� ⁄ ; circle's arch profile ( � � � 0,0�); concave profile, described by an equation of second, third and fifth order (� � � 0,0�); profile with square load allocation (� � � 0,1). Ranges of parameters for calculation were chosen as follows: relative length of the cavity � � � � � � � � ⁄ � 1,� � 20 (length to width ration); relative curvature of profiles � � � 0 � 0,1 ; relative grid density � � � 0,� � 1,� ⁄ ; stem angles gratings � � 10 � ���; angles of attack � � 0 � 20�. In Fig. 1, 2 and 3 show the hydrodynamic characteristics of SC-grids for flat plates and curved profiles with a rectangular distribution of pressure along the chord � � ��� � ⁄ , � � , � � �. Here � � -amendment to the limited number of blades;
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The best load allocation along the axis of a real SC-pump's blade is found by the formula obtained by the method of successive approximations: 
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The next step in calculation of the SC-pump is to define the spatial characteristics of the blade grid for the given radius, which would ensure maximum value of the quality � � � � � � ⁄ for the load on the radius, obtained in first stage, and taking into account the conditions of strength. The study dealt with the SC-grid made of the following profiles: flat plate; low wrap profile � � � � � � 0,0� ⁄ ; circle's arch profile ( � � � 0,0�); concave profile, described by an equation of second, third and fifth order (� � � 0,0�); profile with square load allocation (� � � 0,1). Ranges of parameters for calculation were chosen as follows: relative length of the cavity � � � � � � � � ⁄ � 1,� � 20 (length to width ration); relative curvature of profiles � � � 0 � 0,1 ; relative grid density � � � 0,� � 1,� ⁄ ; stem angles gratings � � 10 � ���; angles of attack � � 0 � 20�. In Fig. 1, 2 and 3 show the hydrodynamic characteristics of SC-grids for flat plates and curved where
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The best load allocation along the axis of a real SC-pump's blade is found by the formula obtained by the method of successive approximations: Fig. 1, 2 and 3 show the hydrodynamic characteristics of SC-grids for flat plates and curved along the radii of the blade, we find the coefficient of static pressure in the first approximation.
The next step in calculation of the SC-pump is to define the spatial characteristics of the blade grid for the given radius, which would ensure maximum value of the quality
The best load allocation along the axis of a real SC-pump's blade is found by the formula obtained by the method of successive approximations: Fig. 1, 2 and 3 show the hydrodynamic characteristics of SC-grids for flat plates and curved for the load on the radius, obtained in first stage, and taking into account the conditions of strength.
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The best load allocation along the axis of a real SC-pump's blade is found by the formula obtained by the method of successive approximations: Fig. 1, 2 and 3 show the hydrodynamic characteristics of SC-grids for flat plates and curved ; circle's arch profile
The best load allocation along the axis of a real SC-pump's blade is found by the formula obtained by the method of successive approximations: The next step in calculation of the SC-pump is to define the spatial characteristics of the blade grid for the given radius, which would ensure maximum value of the quality � � � � � � ⁄ for the load on the radius, obtained in first stage, and taking into account the conditions of strength. The study dealt with the SC-grid made of the following profiles: flat plate; low wrap profile � � � � � � 0,0� ⁄ ; circle's arch profile ( � � � 0,0�); concave profile, described by an equation of second, third and fifth order (� � � 0,0�); profile with square load allocation (� � � 0,1). Ranges of parameters for calculation were chosen as follows: relative length of the cavity � � � � � � � � ⁄ � 1,� � 20 (length to width ration); relative curvature of profiles � � � 0 � 0,1 ; relative grid density � � � 0,� � 1,� ⁄ ; stem angles gratings � � 10 � ���; angles of attack � � 0 � 20�. In Fig. 1, 2 ; profile with square load allocation
The next step in calculation of the SC-pump is to define the spatial characteristics of the blade grid for the given radius, which would ensure maximum value of the quality � � � � � � ⁄ for the load on the radius, obtained in first stage, and taking into account the conditions of strength. The study dealt with the SC-grid made of the following profiles: flat plate; low wrap profile � � � � � � 0,0� ⁄ ; circle's arch profile ( � � � 0,0�); concave profile, described by an equation of second, third and fifth order (� � � 0,0�); profile with square load allocation (� � � 0,1). Ranges of parameters for calculation were chosen as follows: relative length of the cavity � � � � � � � � ⁄ � 1,� � 20 (length to width ration); relative curvature of profiles � � � 0 � 0,1 ; relative grid density � � � 0,� � 1,� ⁄ ; stem angles gratings � � 10 � ���; angles of attack � � 0 � 20�. In Fig. 1, 2 . Ranges of parameters for calculation were chosen as follows: relative length of the cavity The next step in calculation of the SC-pump is to define the spatial characteristics of the blade grid for the given radius, which would ensure maximum value of the quality � � � � � � ⁄ for the load on the radius, obtained in first stage, and taking into account the conditions of strength. The study dealt with the SC-grid made of the following profiles: flat plate; low wrap profile � � � � � � 0,0� ⁄ ; circle's arch profile ( � � � 0,0�); concave profile, described by an equation of second, third and fifth order (� � � 0,0�); profile with square load allocation (� � � 0,1). Ranges of parameters for calculation were chosen as follows: relative length of the cavity � � � � � � � � ⁄ � 1,� � 20 (length to width ration); relative curvature of profiles � � � 0 � 0,1 ; relative grid density � � � 0,� � 1,� ⁄ ; stem angles gratings � � 10 � ���; angles of attack � � 0 � 20�. In Fig. 1, 2 and 3 show the hydrodynamic characteristics of SC-grids for flat plates and curved profiles with a rectangular distribution of pressure along the chord � � ��� � ⁄ , � � , � � �.
20 (length to width ration); relative curvature of profiles The next step in calculation of the SC-pump is to define the spatial characteristics of the blade for the given radius, which would ensure maximum value of the quality � � � � � � ⁄ for the load e radius, obtained in first stage, and taking into account the conditions of strength. The study dealt with the SC-grid made of the following profiles: flat plate; low wrap profile � � � 0,0� ⁄ ; circle's arch profile ( � � � 0,0�); concave profile, described by an equation of d, third and fifth order (� � � 0,0�); profile with square load allocation (� � � 0,1). Ranges of eters for calculation were chosen as follows: relative length of the cavity � � � � � � � � ⁄ � 1,� � length to width ration); relative curvature of profiles � � � 0 � 0,1 ; relative grid density � 0,� � 1,� ; stem angles gratings � � 10 � ���; angles of attack � � 0 � 20�.
In Fig. 1, 2 and 3 show the hydrodynamic characteristics of SC-grids for flat plates and curved les with a rectangular distribution of pressure along the chord � � ��� � ⁄ , � � , � � �.
; relative grid density b/τ = 0.5÷ 1.5° ; stem angles gratings β = 10 ÷ 75°; angles of attack i = 0 ÷ 20°.
In Fig. 1, 2 and 3 show the hydrodynamic characteristics of SC-grids for flat plates and curved profiles with a rectangular distribution of pressure along the chord The next step in calculation of the SC-pump is to define the spatial characteristics of the blade grid for the given radius, which would ensure maximum value of the quality � � � � � � ⁄ for the load on the radius, obtained in first stage, and taking into account the conditions of strength. The study dealt with the SC-grid made of the following profiles: flat plate; low wrap profile � � � � � � 0,0� ⁄ ; circle's arch profile ( � � � 0,0�); concave profile, described by an equation of second, third and fifth order (� � � 0,0�); profile with square load allocation (� � � 0,1). Ranges of parameters for calculation were chosen as follows: relative length of the cavity � � � � � � � � ⁄ � 1,� � 20 (length to width ration); relative curvature of profiles � � � 0 � 0,1 ; relative grid density � � � 0,� � 1,� ⁄ ; stem angles gratings � � 10 � ���; angles of attack � � 0 � 20�. In Fig. 1, 2 and 3 The next step in calculation of the SC-pump is to define the spatial characteristics of the blade grid for the given radius, which would ensure maximum value of the quality � � � � � � ⁄ for the load on the radius, obtained in first stage, and taking into account the conditions of strength. The study dealt with the SC-grid made of the following profiles: flat plate; low wrap profile � � � � � � 0,0� ⁄ ; circle's arch profile ( � � � 0,0�); concave profile, described by an equation of second, third and fifth order (� � � 0,0�); profile with square load allocation (� � � 0,1). Ranges of parameters for calculation were chosen as follows: relative length of the cavity � � � � � � � � ⁄ � 1,� � 20 (length to width ration); relative curvature of profiles � � � 0 � 0,1 ; relative grid density � � � 0,� � 1,� ⁄ ; stem angles gratings � � 10 � ���; angles of attack � � 0 � 20�. In Fig. 1, 2 and 3 show the hydrodynamic characteristics of SC-grids for flat plates and curved profiles with a rectangular distribution of pressure along the chord � � ��� � ⁄ , � � , � � �. 
Profiling
Once the optimum distribution of circulation (load) is found, one proceed to the choice of structural elements of the blades suitable for this distribution, and profiling in accordance with the strength conditions and optimum for dynamic quality of profiles. On the basis of the calculations one can build diagrams to determine the inductive dynamics λ i of optimal SC-pump with an arbitrary gap and the degree of cavitation development for the given finite number of blades for the stated values of C P , λ 0 and strength (parameter t) [1] .
In the second stage of calculation chose structural elements of blades that provide found circulation and distribution of the induced speeds. Using the theorem of Zhukovskiy for lifting force on element of the blade dy = pv i Гdr, and the following expression termine the optimum load distribution along the radius of the blade on the desired ristics of SC-pump: static pressure of � � , the flow Q, the rotational speed n, or the diameter outer D (for a given D the unique value n can be evaluated among the several numbers n).
ing nce the optimum distribution of circulation (load) is found, one proceed to the choice of al elements of the blades suitable for this distribution, and profiling in accordance with the conditions and optimum for dynamic quality of profiles. ptimal load distribution along the blade's radius is found by the formula (1). Expressing the drag by the multiplier �1 � ���� � �, limit of the number of blades by � � , and calculating the ian L from equation (2) by the method of successive approximations, find the distribution of tor along the blade's radius of a real SC-pump (1) . n the basis of the calculations one can build diagrams to determine the inductive dynamics � � al SC-pump with an arbitrary gap and the degree of cavitation development for the given mber of blades for the stated values of � � , � � and strength (parameter t) [1] . n the second stage of calculation chose structural elements of blades that provide found on and distribution of the induced speeds. 
· �� � ��� t should be noted that in the charts of hydrodynamic characteristics of SC-grids (see Fig. 2, 3 termine the optimum load distribution along the radius of the blade on the desired ristics of SC-pump: static pressure of � � , the flow Q, the rotational speed n, or the diameter outer D (for a given D the unique value n can be evaluated among the several numbers n). ing nce the optimum distribution of circulation (load) is found, one proceed to the choice of l elements of the blades suitable for this distribution, and profiling in accordance with the conditions and optimum for dynamic quality of profiles. ptimal load distribution along the blade's radius is found by the formula (1). Expressing the rag by the multiplier �1 � ���� � �, limit of the number of blades by � � , and calculating the ian L from equation (2) by the method of successive approximations, find the distribution of tor along the blade's radius of a real SC-pump (1) . n the basis of the calculations one can build diagrams to determine the inductive dynamics � � al SC-pump with an arbitrary gap and the degree of cavitation development for the given mber of blades for the stated values of � � , � � and strength (parameter t) [1] . n the second stage of calculation chose structural elements of blades that provide found on and distribution of the induced speeds. Using the theorem of Zhukovskiy for lifting force ent of the blade �� � �� � ���, and the following expression
wn the equation for coupling of the blade and the flow:
ting (3) into the expression for the static head pressure lightly loaded SC-pump
nto consideration that
���� � m (3) derive the formula to determine the hydro-mechanical parameter of SC-pump's blade:
· �� � ��� t should be noted that in the charts of hydrodynamic characteristics of SC-grids (see Fig. 2, 3) , add the curves of equal values of the parameter � � � � ⁄ . Thus, defining for each radius the and parameter � � � � ⁄ for a set of SC-grids, one can choose the grid that has the lowest quality � ��� . hen, using a method of the equivalent SC-grid [1] , for known � � ⁄ , � � , � � , find a factor which
Substituting (3) into the expression for the static head pressure lightly loaded SC-pump determine the optimum load distribution along the radius of the blade on the desired acteristics of SC-pump: static pressure of � � , the flow Q, the rotational speed n, or the diameter e's outer D (for a given D the unique value n can be evaluated among the several numbers n).
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obtain
First determine the optimum load distribution along the radius of the blade on the desired characteristics of SC-pump: static pressure of � � , the flow Q, the rotational speed n, or the diameter blade's outer D (for a given D the unique value n can be evaluated among the several numbers n).
Profiling
Once the optimum distribution of circulation (load) is found, one proceed to the choice of structural elements of the blades suitable for this distribution, and profiling in accordance with the strength conditions and optimum for dynamic quality of profiles.
Optimal load distribution along the blade's radius is found by the formula (1). Expressing the profile drag by the multiplier �1 � ���� � �, limit of the number of blades by � � , and calculating the Lagrangian L from equation (2) by the method of successive approximations, find the distribution of load factor along the blade's radius of a real SC-pump (1).
On the basis of the calculations one can build diagrams to determine the inductive dynamics � � of optimal SC-pump with an arbitrary gap and the degree of cavitation development for the given finite number of blades for the stated values of � � , � � and strength (parameter t) [1] .
In the second stage of calculation chose structural elements of blades that provide found circulation and distribution of the induced speeds. Using the theorem of Zhukovskiy for lifting force on element of the blade �� � �� � ���, and the following expression 
Taking into consideration that st determine the optimum load distribution along the radius of the blade on the desired racteristics of SC-pump: static pressure of � � , the flow Q, the rotational speed n, or the diameter de's outer D (for a given D the unique value n can be evaluated among the several numbers n).
rofiling
Once the optimum distribution of circulation (load) is found, one proceed to the choice of uctural elements of the blades suitable for this distribution, and profiling in accordance with the ength conditions and optimum for dynamic quality of profiles.
Optimal load distribution along the blade's radius is found by the formula (1). Expressing the file drag by the multiplier �1 � ���� � �, limit of the number of blades by � � , and calculating the grangian L from equation (2) by the method of successive approximations, find the distribution of d factor along the blade's radius of a real SC-pump (1) .
On the basis of the calculations one can build diagrams to determine the inductive dynamics � � optimal SC-pump with an arbitrary gap and the degree of cavitation development for the given ite number of blades for the stated values of � � , � � and strength (parameter t) [1] .
In the second stage of calculation chose structural elements of blades that provide found culation and distribution of the induced speeds. Using the theorem of Zhukovskiy for lifting force element of the blade �� � �� � ���, and the following expression Design calculation of SC-pumps is based on the "base line" vortex theory, the theory of SCgrids, as well as on the method of equivalent SC-grid. The calculation is carried out in two phases.
Conclusion
In its current state, this method allows design of rotary equipment, which simultaneously pumps the medium, and uses effects of cavitation on the pumped medium (SC-pump). The highly turbulent cavitation bubbles collapse, observed under the developed cavitation condition, have numerous applications [1, 4] . For the given conditions and working fluids, designer should be aware of the negative and the positive consequences of cavitation effects, especially for the extremal case -supercavitation.
